Household energy demand is among the prime problems that cause deforestation. The use of fuel wood in the developing countries of Africa, Asia and Latin America is believed to play a key role for the razing of forests and the degradation of associated biodiversity and other land resources. High population growth, increased energy demand, urbanization, infrastructure development, etc. are among the factors that exacerbate the current rate of deforestation in Ethiopia. This growing demand is also posing a threat to the remaining natural capital and associated wildlife of the country's national parks. Nech Sar national park, a jewel in the Rift Valley of Ethiopia is not in different to this threat. The issue is calling for an urgent interference in the provision of environment friendly energy sources, afforestation programmes, raising the level of awareness on climate change, etc. This study is therefore, aimed at exploring the level of household energy demand interference on the woody vegetation of Nech Sar Park and promoting the use of environment friendly and energy saving technologies in the vicinity of the park area and beyond.
Introduction
The use of fuel wood as a source of household energy supply is believed to be the primary cause of deforestation in the developing countries of Africa, Asia and the Latin America. This has in turn caused a sever degradation to the environment and land resources productivity [1] .
The predominant source of energy in Ethiopia is biomass energy and accounts about How to cite this paper: Alemu, M.M. (2016) Household Energy Demand and Its Impact on the Ecological Capital of Nech 94%. Fuel wood, charcoal, and dung are among the prime traditional energy sources in the country [2] .
The rural population is entirely dependent on biomass for its day to day energy demand, with the exception of the need for getting light. It is also unfortunate that, the traditional cooking system involves a huge loss of energy that could have been used otherwise. In addition to this, the traditional system is considered as it is having a magnificent effect on natural resources wastage and degradation, dangerous health risks and negative economic consequences [3] .
The strong reliance on fuel wood from forest resources is resulting detrimental ecological threat and a decrease in the agricultural productivity and production systems.
Concurrent drought, shortage of rain, etc. are among the challenges which the country is facing. As fire wood collection is primarily considered as a women activity, the increased scarcity and high cost of fuel wood is mainly adding extra burden on the life of women and children.
During the last fifty years, charcoal production increased from a million tonnes to more than three million tonnes per annum. During the same period, fuelwood consumption also increased from forty million to one hundred million cubic meters per annum [4] .
Conceivably the most central issue is, however, the bond among household energy use in Ethiopia and its relation with the degradation of the environment-both at the local and the global perspective-and the issue of securing energy. Though the country has a considerable energy potential from solar, wind and animate sources of energy, the threat is posing a severe challenge on the survival of the remaining forest resources of national parks including Nech Sar.
Impact of Traditional Energy Utilization System
The developing regions traditional system of energy utilization is posing a threat to the natural capital, environment, development, health related issues, local land use to global climate change challenges, etc. which is caused by the shortage of environment friendly and affordable sources of energy.
With the current trend of fuel wood consumption, it is estimated that, many of the developing countries will face severe shortage of fuel wood by the year 2025.
In general, if the current depletion of trees continues, it will lead to the degradation of biodiversity, climate change, sedimentation, desertification and other hazardous things in the environment [3] .
Currently, Ethiopia is constructing the Grand Renaissance Dam, the biggest ever on the African continent, up on expected to generate 6000 megawatts. The country is also working on the generation of 1000 megawatts from a geothermal plant. Apart from this, Ethiopia has Africa's largest wind farm that is currently generating 120 megawatts.
Ethiopia is looking "at energy as an export sector the way you export gold", notes Donald Kaberuka, head of the AfDB [5] .
According to CIA [6] , Ethiopia also has 24.92 billion cu m proved natural gas and 430,000 bbl crude oil proved reserves.
Araya and Yissehak, (2012) mentioned as the potential for oil production from inedible plants such as Jathropa, Castor, and Rapeseed, which can be grown on marginal lands not suitable for agriculture, is also high. They also mentioned oil that can be obtained from Moringa seeds, which is easily found in abundance in the southern part of Ethiopia, could also be used as a source of fuel for household level. Thus, if these renewable and non-renewable energy sources are developed in a sustainable way, it will have a profound impact on environmental development, deforestation as well as economic growth and development.
Energy Demand and the Status of Forests in Ethiopia
In the early 1950s about 16% of the total land mass was covered by forests, this percentage has been reduced to less than 3.8% in the early 1980s and only 2.7% or less since 1989 [7] [8] . Population growth, recent increase in infrastructural developments, increased energy demand, forest fire, etc. are among the prominent factors that accelerated the rate of deforestation in the country which in turn caused the extinction of indigenous plant and wild animals [9] .
These days the remaining amount has further dropped down due to the ever increasing rate of population which depends on forest resources for fuel wood, construction materials and other associated uses [10], causing a severe degradation to the ecology as well as socio-economic benefits [11] . Apart from this as indicated by Ensermu et al. (1992) cited in Kindeya [9] the country has a total of 120 threatened endemic plant species. Even in those areas which are officially declared to conserve nature and maintain ecosystem services, many of the developing countries including Ethiopia lack sufficient budget and capacity to manage and conserve the resources. As a result of this, many of the valuable land resources which have got regional and global ecological importance are being destroyed from the face of the earth as they are not being valued for their role as nature's genetic reservoirs of the world's biological resources.
Objectives
The objective of this paper is to assess the impact of Nech Sar National Park vicinity and its surrounding inhabitants energy demand on the ecological capital of the park; suggest alternative energy sources and inform energy policies and strategies which can help to reduce the reliance on the ecological capital of the national parks. hot springs and lakeshores. Nech Sar's ecosystems provide habitats for the world's largest population of the endemic Swayne's hartebeest. The total area of the park is 514 square kilometers with elevations range between 1108 and 1650 meters above sea level. The park was gazetted in 1974 [12] . Nech Sar National Park, a jewel in the crown of Ethiopia's National Parks, is also valued for its physical beauty, endemic species, and diversity ranging from rift valley lakes (Abaya and Chamo) to mountains [13] .
Data Collection and Analysis
Semi-structured interviews were used to solicit information from the local inhabitants, staff of the park, park rangers, and other stakeholders on the different factors that are causing the degradation of the natural capital of the park. Secondary data from the park management office and other relevant government offices was also collected. A total of 74 community members (42 women) and 11 government staff participated in the interview process.
In order to assess the impact of household energy demand human interference on the woody vegetation of Nech Sar National Park a total of 27 experimental plots mea-suring 20 m × 20 m were laid out randomly along 4 transects which were laid systematically so as to capture the level of human interference on the density of trees in the ground water vegetation on the park (Figure 2 ). 3 additional plots were also laid out at about 100 -400 meters from the main office of the park. Based on the level of human interference the plots were categorized under high, less and protected land management types. Protected land management is the area of the park that falls under close supervision of the park management as a result of its location to the park's main office and the area is believed to be undisturbed by human interference. Less human interference is part of the park with a bit of human interference, not very far from the main office of the park whereby fuel wood cutting and livestock grazing can be practiced sometimes; and high human interference is part of the park which is under high human interference as a result of fuel wood collection, charcoal making and livestock grazing activities can be seen very easily. Then data was analyzed by making use of descriptive statistics on excel and SAS. 
Result and Discussion

Sources of Household Energy
Arba Minch town shares an immediate boarder of about 15 km with Nech Sar National Park. The urban, peri-urban and rural communities are highly dependent on forest resources for construction as well as to meet their household energy demand. Fuel wood collection is also being considered as the major source of livelihood for many inhabitants of the city. People from neighboring districts are also believed to come to Arba Minch city to be engaged in fuel wood collection as a source of additional income generation and means of livelihood. It is estimated 98% of the household energy source for Arba Minch town dwellers is obtained from fuel wood which largely comes from the forest of Nech Sar National Park [15] .
According to the findings of the study and related literature, the main use of energy at the household level is for cooking and lighting. Fuel wood is the predominant source of energy for cooking followed by charcoal. A very meager amount of respondents only used kerosene for very light cooking purposes like making tea and for warming food items ( Figure 3 ). Electricity is mainly used for lighting and some other household items like television and charging mobile phones.
Traditional Energy Utilization and Efficiency
The natural forests are being cleared to meet the ever increasing energy demand of households. Household energy sources and its utilization in least developed countries like Ethiopia, Sierra Leone, etc. is posing a major environmental challenge along with health related problems. As a result of deforestation, natural resources are being degraded which in turn causes for the frequent occurrence of disasters like drought, flooding, landslide, etc. The traditional stoves and kitchens are not efficient in using the Figure 3 . Major sources of energy as expressed by the respondents. generated energy in an efficient way. Energy will always be wasted as a result of the openings between the stoves and the cooking utensils. The smoky kitchens are also affecting the breathing system and by causing eye diseases for women who are believed to be the primary caregivers of a household. As a result of the flame which comes out of the open stoves, it is also not uncommon to find a scare on the front side of the lower legs of many women.
Based on the findings of the study, none of the respondents of the survey are making use of solar energy for cooking with the exception of using solar charged torch lights.
Though all woody plants can be used as a source of fuel wood, Table 1 and Table 2 shows as there is still a preference on some tree species to be used as a source of fuel which is based on the amount of fuel energy which can be generated from it, as some tree species may not yield the required amount of energy in a timely fashion.
Unlike charcoal, there is a steady supply of fuel wood in the markets of Arba Minch and the price of the fuel wood also varies based on the quality of the wood. The availability of charcoal usually fluctuates as the law enforcing bodies are trying to control charcoal making and marketing. The weighted average price of the fuel wood and charcoal is summarized in Table 3 .
Density of Woody Vegetation
Based on physical observation and findings of the analysis on the density of trees in the ground water vegetation of Nech Sar National Park, it is possible to say that, the park is under immense human impact as a result of the dire need for household energy supply. The density of matured trees in the park was found to be dense in the protected land management areas of the park while the less and high human interference management types exhibited a very less density of trees. In 3 of the plots which have fallen under the high human interference part of the park, there were zero matured trees as well as saplings. The highest number of trees per plot was observed in the protected area of the vegetation which goes up to 213 trees per hectare and the lowest number of trees (79) was observed in the high human interference areas of the park (Table 4 ).
The one way ANOVA (Tables 5-7 ) also showed as human interference is having a significant effect on the density of trees, saplings and seedlings across the different land management types of the park (P < 0.05). 
Conclusions
Fuel wood and charcoal are the predominant household energy sources for Arba Minch and other neighboring towns. Many people are also reliant on the fuel wood collection and charcoal making as the main stay of livelihoods. The natural vegetation of Nech Sar National Park is being challenged by the ever increasing energy demand of the inhabitants of the area. The study showed that, human interference is affecting the density of the vegetation. The traditional way of utilizing fuel wood is also contributing for the inefficient use of the available resources. If continued in the present trend, the park will no more be able to provide the natural ecosystem services.
The various challenges associated with fuelwood and charcoal would require an urgent action which can amalgamate policies that border on the efficiency of energy use, conservation of energy and a laying the foundation to switch in to modern forms of energy in certain cases.
Apart from these, as the area has a tropical climate which is conducive for the generation of solar energy in a sustainable manner, hence development partners have to put hands together in the generation of alternative energy sources so as to save the precious ground water and riverine vegetation of Nech Sar National Park.
Therefore, conservation and maintenance of the remaining vegetation cover of the park from deforestation are some of the vital issues that need to be addressed by decision makers at zonal, regional and federal authorities if the remaining land resources of the park are to be conserved and used in an integrated and sustainable manner.
